ABSTRACT
INTRODUCTION
Nowadays software plays an important role in our lives. Software can be found anywhere across variety of domain, such as in education, banking, medical and many others. Thus, developing high quality software is becoming increasing and demanding in these days [1] . In order to ensure producing high quality software, it is essential to have and manage requirements appropriately over the entire software development. Hence, it is important to understand how the software practitioners conducting software requirements during the software development. It has been a huge issue over a decade in the industry that many organizations are struggling to understand, document and manage the software requirements [2] . This paper presents the state of the art software requirements practices in the city of Jeddah. Although this paper presents only a city, it helps us to understand and benchmark how we practice software requirements against the current state of the art in the software requirements research area. It shows areas that software practitioners have adequately performed as well as it shows certain areas that need improvement urgently. Thus, it aids in identifying the energy and resources to the targeted areas for improvement efficiently.
A survey was conducted in order to understand how the software practitioners conducted the software requirements and at the same time to get their consent regarding employing an open source tool during software development. The result of this survey is very promising and it has shown the software engineering domains that have been conducted comprehensively as well as domains that need urgent improvement in the future.
REVIEW
Requirements is defined as a statement of what the system must do or what characteristic it must have [3] . A complete definition from the IEEE software engineering glossary [4] stated that a requirements is defined as :
" (1) Theorically, requirements are important during software development because they describe what the user needs and why the user needs it [6] , [7] . It is essential to identify the correct requirements in the early stage of software development because the cost of correcting a defect that is found late in the project is far more than to fix it shortly after its creation [8] . One of the major consequences of requirements problem is rework, rework can consume 30 to 50 percent of total development cost [9] and requirements error account for 79 to 85 percent of the rework cost [10] . Preventing requirements errors and catching them early therefore has a huge effect on reducing rework. These days, developing software projects is becoming difficult and challenging. The majority of software development projects in the USA will take longer, cost more than planned and result in "out of specification" products that fail to meet user requirements [11] . Moreover, a report on a survey of over 3800 organizations in 17 European countries concluded that more than 50% of the perceived software problems were in the area of requirements specification and requirements management [12] . Based on this evidence, it can be stated that requirements are very important and it should be given extra attention because it leads to the successful of a software development project.
As software requirements are related to software engineering and requirements engineering, we reviewed several surveys regarding software engineering and requirements engineering in the literature. During this literature reviews, we collected the related variables that have been used to measure the software engineering and requirements management practices.
A survey was conducted among Australian software practitioners regarding their software development practices during recent software project and the survey helped them to understand the requirements issues and their relationship with project success [13] .
Moreover, a survey of requirements management practices in the Malaysian software industry was conducted in 2008 [14] . The result of this survey helped them to understand how the software practitioners conducted their requirements management practices and therefore the areas which were lack of practices have been identified for improvement.
In 2015, a survey of software engineering practices has been conducted in Turkey [15] . The result of this survey became interested to software engineering professional in Turkey and world-wide. It has shown the areas of strength and weakness that would encourage the industry and academia to collaborate in those areas.
Based on these related survey of software engineering generally and specifically for software requirements, we can constructed the survey based on the measured variables as discuss in section 3. We also confident that the software engineering practices survey is able to be conducted in the kingdom of Saudi Arabia software industry in order for us to continue with empirical study. As an initial work, we focus on a survey in a city of Jeddah in order to understand the process of investigation in the larger area.
METHOD
In this investigation we used a survey to collect the software requirements practices among the software practitioners who involved in small and medium software development projects in Jeddah, Kingdom of Saudi Arabia. In this survey, we used questionnaire that contains 19 questions. The questionnaire has two objectives which are to collect the current practices during software development process and to study how they are dealing with their software requirement. The questionnaire is designed based on CMMI that focus on requirements management process area (REQM) [16] .
The questionnaire takes about 15 minutes to complete and should be completed by software engineers or someone who has software development background purposely for small and medium software projects. It is divided into three main sections, namely demographic profile, software development process and software requirements practices.
In the demographic section, we are interested to know the background of the respondents so that the results collected are promising. Hence, we collected the following variables; type of organization, how many years of experience in software development and the numbers of employees that involved in software development.
Moreover, in software development section, we are interested to investigate how the software practitioners conducted software development. Thus, we gathered these variables [1] , [13] , [14] , [15] ,:
• The frequency of employing a methodology in every software development project • The use of specific methodology in software development. The methodologies are :
object-oriented development, structured development, information engineering, prototyping, formal specification or others.
• The use of any requirements management tools that help the respondents in managing their requirements. The tools are : Rational RequisitePro, RaQuest, Cradle, PACE, SpeedReq, Caliber-RM, AnalystPro, Tracer, others or never used any tools.
• The need to employ open source requirement management tool that is freely available in the market.
• The features that the respondents are looking for in a requirements management tool. The features are [17] , [18] , [19] : o The tool should be easy to use. Not too much training and administration needed. The tool should not create additional tasks and deployment should not require extensive customization o The tool must have access control whereby each participants as appropriate access to the data. (role-based project-based and task based access control)
o The tool must be adaptable and extensible to need of the organization or project o The tool should be free licencing that allow the user to use the tool in full version without limitation o The tool should be database centric, but also support document management o Others, please specify
The questionnaire is designed to collect the software requirements management practices. Thus, the following variables are designed based on CMMI -Requirements Management (REQM) process area [16] :
• Do you uniquely identify each requirements?
• Do you defined policies for requirements management?
• Do you record requirements traceability from original sources?
• Do you define traceability policies?
• Do you maintain a traceability manual?
• Do you use a database to manage requirements?
• Do you define change management policies?
• Do you identify global system requirements?
• Do you identify volatile requirements?
• Do you record rejected requirements?
• Do you reuse requirements over different projects?
The questionnaire was administered and distributed using SurveyMonkey. The respondents are contacted via email and WhatsApp application to take part in the survey by clicking the link provided.
RESULT AND DISCUSSIONS
This section describes the finding of this survey arranging as demographic profile, software development process and software requirements practices. We distributed the questionnaire to 50 respondents and we managed to collect the complete responses from 17 respondents, given as 34% of complete responses. Although the responses are low, yet, it can show to us the actual current state of software requirements practices.
Demographic profile
The first section of the survey is about collecting the demographic profile of the respondents. The respondents were asked to identify the type of company, namely government, semi government, private and small and medium enterprise. The result has revealed that majority of the respondents are working in the private sector with 52.54%, government with 23.53%, small and medium enterprise 17.65% and semi government with 5.88% as shown in Figure 1 . Figure 3 depicts the number of employees that involved during software development. The result shows that 41.18% of the respondents claimed that 11 to 25 employees are involved in the software development, 17.65% claimed 1 to 5 employees and 26 to 50 employees. In addition, 11.76% of the respondents claimed that 5 to 10 employees and more than 100 employees are involved in software development. Thus, we can ascertained that all of the respondents have experienced working in a team during software development. 
Software development process
In this survey, we are interested to understand the methodology involved during software development and what the respondents need toward open source tools. In this survey, we asked the respondents if they always use proper methodology during software development process. The result has shown that respondents are equally use and sometime use the proper methodology during software development (41.18%) and 17.65% never use any proper methodology as shown in Figure 4 . Thus, we can suggest that there is a need to encourage the software practitioners to use proper methodology in the future.
Furthermore, the survey asked the respondents to identify the most commonly used methodology during software development. The result has shown that most of the respondents always used structured development and object oriented is regularly used during software development as presented in Figure 5 . In this survey, we also interested to know the requirements management tool that the respondents used in managing their requirements during software development. The result has revealed that most of the respondents never used any requirements management tool. However, during software development 5 respondents used Tracer to manager their requirements as shown in Figure 6 . A. The tool should be easy to use. Not too much training and administration needed.
The tool should not create additional tasks and deployment should not require extensive customization. B. The tool must have tight access control whereby each participant has appropriate access to the data. (Role-based, project-based and task based access control.) C. The tool must be adaptable and extensible to the needs of the organization or project. D. The tool should be free licensing that allows the user to use the tool in full version without limitation. E. The tool should be database centric, but also support document management.
The result is very promising (Figure 8 ) as all the respondents decided that the tool should have the above features in order for the respondents to employ the tool during software development in the future. 
Software requirements practices
In this survey we would like to investigate how the respondents practices their requirements over the entire software development. Thus, we constructed the questionnaire based on the following practices, as described in Table 1 .
The result as described in Figure 9 shown that most of the respondents highly practiced the following:
• Uniquely identify each requirements • Record requirements traceability from original sources • Define traceability policies • Maintain traceability manual • Use a database to manage requirements • Define change management policies • Identify global system requirements • Identify volatile requirements • Record rejected requirements • Reuse requirements over different projects However, the respondents claimed that they are low in defining policies for requirements management policies practice. Thus, it can be seen that the respondents are practising software requirements partially and there is a room for improvement in this area. It is important to encourage the respondents to perform software requirements practices entirely over the software development in order to produce high quality software within the allocation budget and time. Figure 9 . Software requirements practices
CONCLUSIONS
As a conclusion, this paper has described the software requirements practices among the software engineers in a study of a city. The result is very promising and it shows that software practitioners are aware as well as practicing good software requirements partially. We have identified that extra attention should be given to requirements management area. The software practitioners are willing to employ open source tool during software development. We are also able to determine the features of an open source tool.
This survey was conducted only in a city of Jeddah and therefore the result of this survey cannot be generalized to represent the current software requirements practices in the Kingdom of Saudi Arabia. However, the result is promising and it is a good indicator for us to conduct a survey in the Kingdom of Saudi Arabia in the future.
In the future, we will conduct a survey of software engineering and requirements engineering practices as well as the software projects success factors in the Kingdom of Saudi Arabia. Thus, this work is an initial work towards the survey of software engineering practices. Generally, this work has contributed to the software engineering body of knowledge and specifically contributed to the requirements engineering research area.
